with additional BTA lesions is technically challenging. 2 Additional BTA artery revascularization may improve clinical outcomes of CLI patients with BTK lesions. 3, 4 Our main purpose in this study is to assess if further BTA angioplasty after BTK revascularization improves the clinical outcomes in this patient cohort.
| Patient population
The study included 45 patients with CLI underwent angioplasty and revascularized of at least 1 below the knee (BTK) vessel occlusion with incomplete or no pedal loop. We performed a retrospective, nonrandomized study. In BTA group BTK and additionally BTA lesions were revascularized whereas only BTK lesions were treated in BTK group. Three patients with unsuccessful BTA angioplasty were also included in BTK group. Cardiovascular risk factors with DM were highly prevalent with 32 of the patients had coronary artery disease (71.1%) and 8 of the patients had chronic renal disease (17.8%). Both groups had similar cardiovascular risk factors and procedural characteristics (Tables 1 and 2 ).
| METHODS
The study was approved by our hospital Ethics Committee and consent was obtained from all patients for participation in the study. The study complies with the principles outlined in the Declaration of Helsinki.
BTK artery calcifications were evaluated and quantified with consulting to the radiology department, firstly with Duplex USG and after with digital subtraction angiography (DSA). The ABI was measured before and after the intervention.
After the femoral artery was punctured, a 5F introducer sheath was inserted and diagnostic angiography was performed. Intravenous heparin (100IU/kg) was then administered. Crossing-catheter over hydrophilic guide wire was used to cross the totally occluded vessels. Figures 1C and 2B ). Procedural details are summarized in Table 2 . All patients were discharged with 3 months dual antiplatelet therapy (DAPT) consisting of aspirin (100 mg per day) and clopidogrel (75 mg per day) and continued with aspirin alone after 3 months.
Proper medication for risk factors such as coronary artery disease, hypertension, and hyperlipidemia were given after intervention. and at a significance level of P < 0.05.
| Definitions
Restenosis is defined as >50% critical lesion. Definition of pedal artery disease was based on the Kawarada classification system. Type 1 both dorsal and lateral plantar arteries were patent; Type 2 either the dorsal or lateral plantar artery was opened; Type 3 both the dorsal and lateral plantar arteries were occluded. 5 Of these, Types 2 and 3 were defined as pedal artery disease for purposes of the study. Major amputation was defined as limb loss above the metatarsal level, whereas minor amputation referred to trans metatarsal amputation or removal of more distal parts of the lower extremity. it was decreased significantly more in BTA group compared to BTK group, which reflected the outcome of intervention is better in BTA group (Table 4) . A significant and similar increase in the ABI in both groups after intervention demonstrated a hemodynamic success (Table 5 ).
| DISCUSSION
Frequently the primary goal of infra popliteal revascularization in patients with CLI is the restoration of straight line of blood flow to the foot in order to achieve adequate reperfusion. However, obstructive lesions may extend to BTA involving the dorsalis pedis and plantar arteries, which is often the case in diabetic patients where the patency of BTA is important in determining the outcome of infra-popliteal revascularization in patients with CLI. 6 Even now EVT of additional BTA lesions in diabetic patients with BTK lesions remains a controversial issue. Therefore, we investigated the feasibility and outcome of the DEB angioplasty for treatment of BTA lesions in addition to BTK lesions in diabetic patients with CLI. | 403
The patency of BTA is of pivotal importance in determining the outcome of BTK revascularization in patients with CLI. 6 In our study, we hypothesized that an additional BTA angioplasty by improving of outflow with treating BTA lesions may decrease the restenosis and amputation rate after conventional below-the-knee revascularization as some reported cases and studies of additional BTA angioplasty have shown. 4, 7, 8 As we expected, there were 11 restenosis in BTK group and three restenosis in BTA group, which showed certain trend toward statistically significant lower rate in BTA group (P = 0.059; P > 0,05).
Another important issue is that after a follow-up of 12 months, RBC was decreased significantly more in BTA group compared to BTK group (BTA 1.63 ± 0.60 BTK 2.22 ± 0.67 P = 0.007). Therefore additional BTA angioplasty after BTK revascularization may be needed in selected patients. Further studies with larger population are needed in this patient cohort.
The efficacy of angioplasty with standard balloons is limited by the high 1-year restenosis and target lesion revascularization rates in multiple studies. DEB angioplasty coats inside the vessel lumen with cytotoxic agents. Therefore the cellular mechanisms responsible for atherosclerosis and neointimal hyperplasia are inhibited and its complications are prevented or postponed. DEB angioplasty demonstrated superior outcomes compared to PTA in infrainguinal lesions in FIGURE 3 Primary, secondary patency, and mortality analysis with Kaplan Meier Curves many studies especially in DM patients. [9] [10] [11] [12] We also preferred DEB angioplasty for treatment in both BTK and BTA lesions in this study.
Stent placement in BTA has been linked to a higher percentage of stent deformity and associated restenosis therefore stenting of the plantar arteries should be a last option for extreme bail-out situations, because the incidence of in-stent restenosis in such small arteries would be high and might compromise further intervention. 3, 13 Due to these facts we avoided stent deployment for treatment of BTA lesions in our study ( Figure 2B ).
It was reported in TASC that the rate of major amputation in DM patients was 5-10 times higher than that in patients without DM because the presence of DM appears to reduce blood flow to the micro vascular bed via arteriovenous fistulae. 14 There was no statistically difference between the two groups' amputation rate in our study possibly due to the small patient population to allow statistically significant differences to be detected. But when compared to DEB group in DEBATE study (26.2%), with the similar patient cohort, BTK group's amputation rate is higher (34.8%) where as the BTA group's amputation rate is lower (15%).
11
EVT in diabetic patients with CLI may be challenging because of several factors such as the localization of lesions in BTA, calcified nature of very tight stenosis, which make the crossing by balloon catheter problematic. With using mixed coronary and peripheral materials and techniques seems to lead to high immediate success and limb salvage rates compared to historical series in a study. 15 Through antegrade ipsilateral strategy we used semi-compliant coronary balloon over hydrophilic guide wire for predilatation in BTA occlusions where we were unable to cross with standard peripheral balloons. We achieved a success rate of 89.3%, which can be presumed as high in this setting of patients with using these devices and preferring antegrade ipsilateral approach.
The limitations of our study are the small cohort sample, retrospective study and the decision for additional BTA angioplasty was given due to the operator's choice. When taken individually BTK patients' distal lesions might have been technically harder since the operators decided not to tackle the below-the-ankle vessels in these patients but when totally evaluated there were no statistically significant differences between the two groups' baseline and procedural character- | 405
